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PREFACE 


This  report  was  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies . 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 

Grahamville  Reservoir  Dam,  Erie  County,  Pennsylvania 
NDI  No.  00020,  PennDER  No.  25-2 
Sixteen  Mile  Creek 

Inspected  16  November  1978  and  5  June  1979 


ASSESSMENT  OF 
GENERAL  CONDITIONS 

V 

Grahamville  Reservoir  Dam  is  classified  as  a  *Small*  size- 
tsignificant*  hazard  dam.  The  structure  consists  of  a  zoned, 
earthfill  embankment  approximately  29  feet  high  and  400  feet 
long. 

Based  on  observations  made  during  the  visual  inspection,  data 
available  from  the  Pennsylvania  Department  of  Environmental 
Resources'  (PennDER)  files,  and  information  obtained  from 
interviewing  North  East  Borough  personnel  and  representatives 
from  Hill  and  Hill  Engineers,  North  East;  the  dam  is  considered 
to  be  in  poor  overall  condition. 

Hydraulic/hydrologic  evaluations,  performed  in  accordance  with 
procedures  established  by  the  Baltimore  District  of  the  U.S. 
Army  Corps  of  Engineers  for  Phase  I  Inspection  Reports,  revealed 
that  the  spillway  will  pass  the  100-year  flood  without 
overtopping  the  dam.  Therefore,  the  spillway  is  considered 
"adequate" . 

It  is  recommended  that  the  owner  initiate  a  feasibility  study  to 
determine  if  the  reservoir  is  necessary  for  meeting  the  water 
requirements  of  the  borough  or  whether  the  effort  could  be 
better  spent  upgrading  one  of  its  other  reservoirs  to  meet  the 
requirement  for  potable  water. 

If  the  study  reveals  the  necessity  for  the  continued  use  of  the 
Grahamville  Reservoir,  the  following  recommendations  should  be 
undertaken  by  the  owner  without  delay: 

1)  Engage  the  services  of  a  qualified  engineer  to 
evaluate  the  seepage  and  its  effects  on  the  structural 
stability  of  the  dam.  The  study  should  include 
recommendations  for  remedial  action. 

2 )  Begin  clearing  the  trees  and  brush  from  the  downstream 
slope,  including  10  feet  beyond  the  toe. 


3)  Place  riprap  or  other  protection  on  the  upstream  face. 


4)  Regrade  and  reseed  the  rutted  areas,  erosion  ditches, 
and  rodent  holes. 

5)  Repair  concrete  on  the  gate  valve  house  and  repair  the 
head  wall  for  the  12  inch  outlet  pipes. 

6)  Clear  the  debris  from  the  emergency  spillway  and 
diversion  channels. 

7)  A  plan  for  rapid  closure  ox  the  upstream  end  cf  the 
pipes  through  the  embankment  should  be  developed  and 
implemented  in  the  event,  of  a  pipe  rupture. 

In  addition,  the  following  operational  measures  are  recommended 
to  be  undertaken  by  tne  owner: 

1)  Develop  a  detailed  emergency  operation  and  warning 
system. 

2)  During  periods  of  unusually  heavy  rain,  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a  storm  of  major  proportions  is  given 
by  the  National  Weather  Service,  the  owner  should 
activate  the  emergency  operation  and  warning  system. 

In  the  future,  the  owner  should  keep  a  record  of  the  inspections 
and  repair  work  done  on  the  dam  and  concrete  appurtenances. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
GRAHAMVILLE  RESERVOIR  DAM 
NDI  No.  PA  00020,  PennDER  No.  25-2 

SECTION  1  -  PROJECT  INFORMATION 


1 . 1  GENERAL 


a.  Authority  -  The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspection  of  dams  throughout  the 
United  States . 

b.  Purpose  of  Inspection  -  The  purpose  of  the  inspection 
is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances  -  Grahamville 
Reservoir  Dam  is  a  zoned,  earth  embankment  approxi¬ 
mately  29  feet  high  and  400  feet  long.  The 
upstream  slope  is  3H:1V  (Horizontal  to  Vertical); 
the  downstream  slope  is  2H:1V  and  the  crest  is 
16  feet  wide.  The  principal  outlet  for  the  dam  is 
two  12  inch  cast-iron  pipes  which  pass  through  the 
embankment  at  right  angles  to  the  axis  of  the  dam, 
change  direction  in  the  gate  vault,  and  discharge 
into  the  creek  channel  approximately  16  feet  from 
the  chamber.  The  pipe  on  the  right  has  a  12  inch  by 
12  inch  by  6  inch  "Y"  with  the  water  supply  line 
being  connected  to  the  smaller  branch.  All  three 
branches  are  provided  with  valves  below  the  junction. 

A  diversion  channel,  approximately  2550  feet  long, 
is  provided  from  the  upstream  right  side  of  the 
reservoir,  circling  around  the  left  end  of  the 
reservoir,  and  exiting  below  the  dam  into  the 
downstream  channel.  The  crest  of  the  dike  on  the 
reservoir  side  of  the  channel  is  at  approximately 
the  same  elevation  as  the  main  embankment. 

The  inflow  to  the  dam  is  from  two  18  inch  cast-iron 
pipes  that  collect  runoff  from  the  drainage  area 
to  the  left  of  the  reservoir  and  from  a  14  inch  gravity 
line  from  the  East  Branch  of  Sixteen  Mile  Creek. 
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Upstream  of  the  two  18  inch  cast-iron  pipes,  a 
gate  was  placed  to  control  the  inflow  to  the 
reservoir;  however,  the  gate  is  no  longer  in 
operating  condition  and  is  not  used. 

The  emergency  spillway,  located  along  the  left 
side  approximately  175  feet  upstream  from  the  dam, 
includes  three  8  inch  cast-iron  pipes.  These 
pipes  empty  into  a  narrow  channel  which  outlets 
into  the  diversion  channel.  The  emergency  spillway 
channel  is  6  feet  wide  with  1H:1V  side  slopes  on 
the  left  side  and  1H:1V  slopes  on  the  right  side 
to  a  height  of  3  feet  with  a  subsequent  flattening 
to  10H: IV.  - 

Location  -  Grahamville  Reservoir  Dam  is  located  on 
Sixteen  Mile  Creek  3.75  miles  southeast  of  North 
East  Borough  in  North  East  Township,  Erie  County, 
Pennsylvania.  The  reservoir  can  be  located  on  the 
USGS  7.5  minute  quadrangle,  North  East,  Pennsylvania 
at  coordinates  N  42°  11'  -  W  79°  47'.  The  location 
of  Grahamville  Reservoir  Dam  is  shown  on  Plate  1. 

Size  Classification  -  The  maximum  height  of  the 
dam  is  29  feet.  The  reservoir  volume  to  the  top 
of  dam  is  200  acre-feet.  Therefore,  the  dam  is  in 
the  "Small"  size  category. 

Hazard  Classification  -  Grahamville  Dam  is  located 
several  miles  upstream  from  the  Borough  of  Northeast. 
Since  the  stream  valley  downstream  from  the  dam  is 
relatively  steep  and  narrow,  some  damages  could 
occur  as  the  result  of  an  overtopping  failure  of 
the  Grahamville  Dam.  Loss  of  life  resulting  from 
such  an  event,  however,  would  be  very  improbable. 

The  loss  of  water  supply  resulting  from  failure  of 
the  dam  could  be  a  significant  economic  loss  to 
the  Borough  of  Northeast.  The  dam  is  therefore 
considered  to  be  in  the  "Significant"  hazard 
category. 

Ownership  -  The  dam  is  owned  by  North  East  Borough, 

58  East  Main  Street,  North  East,  Pennsylvania  16428. 

Purpose  of  Dam  -  Grahamville  Reservoir  is  primarily 
used  as  an  auxilary  water  supply  for  North  East  Borough. 

Design  and  Construction  History  -  The  original 
structure  was  designed  by  Hill  and  Hill  Engineers, 

North  East,  Pennsylvania  and  constructed  by  Simpson 
and  Willis  Contractors,  Erie,  Pennsylvania  in  1906. 
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h.  Normal  Operational  Procedures  -  The  reservoir  is 
typically  maintained  at  a  level  corresponding  to 
the  amount  of  flow  into  the  pond.  The  6  inch 
water  supply  line  is  continuously  left  open  at  the 
dam  and  the  water  either  feeds  to  or  bypasses  the 
water  treatment  plant,  depending  upon  the  control 
valve  settings  at  the  plant.  Since  the  reservoir 
is  not  a  primary  source  of  potable  water  for  the 
borough,  the  water  bypasses  the  plant  unless  a 
severe  shortage  exists.  The  excess  inflow  passes 
through  the  emergency  spillway  and  into  the  bypass 
canal . 

1.3  PERTINENT  DATA 


a. 

Drainage  Area  (sguare  miles)  - 

1.64 

b. 

Discharge  at  Dam  Site  (c.f.s.)  - 

Spillway  Capacity  at  Maximum  Pool 

(El.  1242.6  ft. )  - 

230 

c. 

Elevation  ( feet  above  Mean  Sea  Level 

[M.S.L.  1  )  - 

Average  Top  of  Dam  - 

1243.1 

Minimum  Top  of  Dam  - 

1242.6 

Normal  Pool  - 

1237.3 

Invert  of  Low  Flow  Pipes  - 

1237.3 

Top  of  Roadway  Across  Spillway  - 

1238.5 

Streambed  at  Centerline  of  Dam  - 

1214+ 

Maximum  Tailwater  - 

Unknown 

d. 

Reservoir  (feet)  - 

Length  of  Pool  at  Top  of  Dam  - 

1300 

Length  of  Normal  Pool  - 

1300 

e. 

Storage  (acre-feet)  - 

At  Normal  Pool  (El.  1237.28  ft.)  - 

140+ 

At  Top  of  Dam  (El.  1242.57  ft.)  - 

200+ 

f. 

Reservoir  Surface  (acres)  - 

At  Normal  Pool  - 

18+ 

At  Maximum  Pool  - 

22+ 

g- 

Dam  - 

Type  -  Zoned  earth 

embankment 

Length  (feet)  - 

400 

Height  (feet)  - 

29 

Top  Width  (feet)  - 

16 
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Side  Slopes  -  Upstream  -  3H:1V 

Downstream  -  2H:1V 

Zoning  -  The  embankment  contains  two  zones.  The 
upstream  and  downstream  slopes  are  con¬ 
structed  of  clay  and  gravel  with  a  center 
zone  of  clay  only. 

Impervious  Core  -  Clay 

Cut-off  -  Consists  of  clay  puddle  through  the  center 

of  dam,  18  feet  wide  and  4  feet  above  original 
ground.  The  depth  of  the  cut-off  varies 
from  6  to  10  feet  and  was  placed  by  cutting 
a  trench  in  the  shale  foundation  and  filling 
it  with  clay  puddle. 

h.  Dike  - 


Zoned  earthfill 
2550 


Type  - 

Length  (feet)  - 
Height  (feet)  - 
Top  width  (feet)  - 
Side  Slopes  - 
Zoning  -  Consists  of  clay  and  gravel  on  both  sides 
with  a  clay  impervious  zone  in  the  center. 
Impervious  Core  -  Clay 

Cut-off  -  Consists  of  a  clay  puddle  approximately 
14  feet  high  and  25  feet  wide  running 
the  entire  length  of  the  dike. 
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3H:  IV 


i.  Diversion  and  Regulating  Tunnel  -  None 

j .  Spillway  (Emergency)  - 

Type  -  Vegetated  open  channel  spillway  with  three  8  inch 
cast-iron  pipes  for  low  flows 


Invert  Elevation  of  Low  Flow  Pipes 

(feet  M.S.L. )  -  1237.3 

Elevation  of  Top  of  Roadway  Across 

Spillway  (feet  M.S.L.)  -  1238.5 

Base  Width  (feet)  -  6.0 

Side  Slopes  -  1H:1V 

Gates  -  None 


Downstream  Channel  -  The  emergency  spillway  empties 

into  the  diversion  channel. 


k.  Regulating  Outlets  -  Consists  of  three  valves,  two 
12  inch  and  one  6  inch,  located  in  the  gate  vault 
on  the  downstream  toe. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

Pertinent  design  data  were  not  available  for  the  inspection 
report.  Information  that  was  available  came  from  the 
Pennsylvania  Department  of  Environmental  Resources' 
(PennDER)  files.  The  files  contained  the  following 
information: 

1)  Dam  inspection  reports  from  the  following 
years:  1915,  1916,  1917,  1920,  and  1967. 

2 )  Application  dated  5  November  1923  for  permission 
to  raise  the  main  embankment  8  feet.  Further 
correspondence  indicated  that  the  project  was 
abandoned. 

3)  Various  correspondence  dating  from  1915  to  1936. 

Along  with  the  material  contained  in  PennDER' s  files, 
information  concerning  the  reservoir  was  obtained  from 
interviewing  North  East  Borough  personnel  and  represen¬ 
tatives  of  Hill  and  Hill  Engineers,  North  East,  the 
original  design  engineers. 

Plates  3  and  4  were  the  only  available  drawings  of  the 
embankment.  These  drawings  were  submitted  as  part  of 
the  proposal  for  an  addition  to  the  embankment.  Since 
the  addition  was  never  done,  the  crest  elevation  and 
normal  pool  elevation  shown  on  the  plans  are  not  represen¬ 
tative  of  actual  conditions;  however,  since  the  drawings 
were  submitted  by  the  original  design  engineers,  any 
other  information  is  believed  to  be  accurate. 

2.2  CONSTRUCTION 

The  original  dam  was  built  in  1906  by  Simpson  and 
Willis,  Contractors,  Erie,  Pennsylvania.  Hill  and  Hill 
Engineers,  North  East,  Pennsylvania,  the  designers  of 
the  dam,  also  provided  full  time  inspection. 

The  dam,  when  first  constructed,  was  only  25  feet  high 
and  had  a  storage  capacity  to  the  top  of  the  dam  of  160 
acre- feet.  An  inspection  and  study  of  the  embankment 
and  reservoir  area  made  by  the  Water  Supply  Commission, 
Harrisburg,  Pennsylvania  in  January  1920  indicated  that 
the  diversion  dike  around  the  reservoir  was  too  low  and 
could  be  susceptible  to  overtopping,  which  would  fill 
the  reservoir  and  cause  the  dam  to  overtop  also.  In 


1923,  North  East  Borough  applied  for  and  received  a 
permit  to:  1)  increase  the  height  of  the  embankment 
8  feet,  2)  increase  the  height  of  the  dike,  and  3) 
construct  an  ogee  spillway  at  the  site  of  the  present 
emergency  spillway.  Although  the  permit  was  received 
and  the  plans  accepted,  no  work  was  done  and  the  project 
was  abandoned.  However,  some  time  during  the  late 
1920 's,  the  dike  size  was  increased  and  the  dam  received 
an  additional  height  of  approximately  3.5  feet  of  fill. 
No  documentation  was  available  concerning  this  work  in 
PennDER's  file  and  therefore  it  is  not  known  by  whom 
the  work  was  done. 

In  the  early  1930 's,  a  14  inch  line  was  installed  as  a 
gravity  feed  into  the  reservoir  from  the  East  Branch  of 
Sixteen  Mile  Creek. 

The  only  other  changes  made  to  the  reservoir  were  the 
replacement  of  the  flume  across  the  diversion  channel 
with  two  18  inch  cast-iron  pipes  and  the  placement  of 
three  8  inch  cast-iron  pipes  in  the  emergency  spillway 
channel  below  the  dirt  road  around  the  reservoir. 

PennDER's  files  (formerly  the  Department  of  Forests  and 
Waters)  contain  no  correspondence  between  1936  and 
1967 .  This  fact,  along  with  information  obtained  from 
North  East  Borough  personnel,  indicates  that  the  dam 
has  received  very  little  attention. 

2.3  OPERATION 


Operational  procedures  discussed  in  paragraphs  1.2.h., 
4.2,  and  4.3  were  obtained  from  interviewing  Mr.  Herb 
Mallick,  Borough  Engineer  for  North  East.  No  operation 
or  pool  level  records  are  currently  recorded  by  the 
borough  personnel. 

2.4  EVALUATION 

a.  Availability  -  The  information  reviewed  consisted 
of  PennDER's  file  on  the  dam  along  with  information 
received  from  interviewing  North  East  Borough 
personnel  and  the  Hill  and  Hill  Engineers'  represen¬ 
tative  . 

b.  Adequacy  -  The  information  available  is  adequate 
for  a  Phase  I  Inspection. 

c.  Validity  -  There  is  no  indication  at  the  present 
time  to  doubt  the  validity  of  the  available  data. 


6 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General  -  The  dam  and  its  appurtenant  structures 
were  found  to  be  in  poor  overall  condition  at  the 
time  of  the  inspection.  The  noteworthy  deficiencies 
observed  are  described  briefly  in  the  following 
paragraphs.  The  complete  visual  inspection  check 
list  and  field  sketches  are  given  in  Appendix  A. 

b.  Dam  -  Both  the  upstream  and  downstream  faces  of 
the  embankment  are  covered  with  high  grasses, 
bushes,  and  small  trees.  The  upstream  face  has  a 
3  to  4  foot,  near  vertical  drop-off  at  the  normal 
pool  elevation  due  to  erosion  of  the  embankment. 
Erosion  was  also  noted  approximately  200  feet 
from  the  right  abutment  on  the  downstream  face. 

Some  seepage  was  noted  at  the  right  abutment  on 
the  downstream  side;  however,  due  to  the  dense 
vegetative  growth,  an  accurate  assessment  of  the 
severity  of  the  seepage  could  not  be  made,  although 
no  signs  of  piping  were  evident.  Two  large  ruts 
have  formed  across  the  crest  of  the  embankment  due 
to  vehicular  traffic. 

On  6  June  1979,  a  second  inspection  was  made  of 
the  dam.  At  this  time,  the  small  trees  and  brush 
had  been  cut  down.  Although  the  debris  had  not 
been  cleared,  the  inspectors  were  able  to  observe 
significant  seepage  (approximately  2  g.p.m. )  at 
the  toe  of  the  embankment  near  the  right  abutment. 
Two  rodent  holes  were  observed  on  the  downstream 
face  approximately  75  feet  from  the  left  abutment. 

c.  Appurtenant  Structures  -  The  concrete  is  severely 
spalled  and  cracked  on  the  outside  of  the  control 
gate  house  located  at  the  downstream  toe  of  the 
embankment.  The  head  wall  for  the  two  12  inch 
outlet  pipes  has  fallen  over  and  the  three  8  inch 
pipes  at  the  auxiliary  spillway  channel  are  blocked 
with  debris. 

d.  Reservoir  Area  -  The  reservoir  area  is  a  rolling, 
cultivated  countryside.  The  greater  percentage  of 
land  is  used  for  growing  fruit  and  the  tops  of 
the  hills  are  mostly  wooded. 


Downstream  Channel  -  Below  the  dam,  the  valley 
becomes  a  narrow  gorge,  the  floor  of  which  is 
shale,  with  well  defined,  steep  side  slopes  covered 
with  second  growth  timber  and  shrubs.  A  few  miles 
beyond  the  mouth,  the  gorge  gradually  widens  out, 
with  the  valley  changing  to  rolling  country  covered 
with  vineyards,  fruit  orchards,  and  berry  patches. 
Approximately  2  miles  below  the  dam,  the  stream  is 
crossed  by  the  tracks  of  the  Conrail  and  the 
Norfolk  and  Western  Railroads.  The  stream  does 
not  flow  through  the  Borough  of  North  East  but 
passes  around  it  on  the  west  side  in  a  semicircular 
channel . 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  formal  emergency  procedures  in  the  event 
of  impending  catastrophe  for  the  dam.  According  to 
North  East  Borough  personnel,  the  dam  is  visited  every 
day  and  the  blow-off  pipe  is  operated  on  a  semiannual 
basis.  No  records  of  the  visits  or  valve  operations 
are  kept. 

It  is  recommended  that  a  formal  emergency  procedure  be 
prepared,  prominently  displayed,  and  furnished  to  all 
operating  personnel . 

4.2  MAINTENANCE  OF  DAM 

The  North  East  Borough  Municipal  Water  Authority  is 
responsible  for  maintenance  of  the  dam. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  only  operating  facilities  are  the  three  gate  valves 
located  in  the  gate  valve  house  on  the  downstream  slope 
of  the  dam.  These  valves  are  operated  twice  a  year  by 
borough  personnel. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  or  procedure  in  the  event  of 
a  dam  failure.  An  emergency  warning  procedure  should 
be  developed. 

4.5  EVALUATION  OF  OPERATIONAL  ADEQUACY 

The  nature  of  Grahamville  Reservoir  Dam  and  its  location 
are  such  that  the  dam  is  classified  as  a  "Significant" 
hazard  structure.  The  operational  procedures  appear  to 
be  adequate;  however,  a  more  conscientious  maintenance 
program  should  be  established.  It  is  suggested  that  a 
system  be  established  whereby  all  visits  to  the  dam  and 
maintenance  items  performed  be  documented.  It  is 
recommended  that  a  plan  for  rapid  closure  of  the 
upstream  end  of  the  pipes  through  the  embankment  be 
developed  and  implemented  in  the  event  of  a  pipe 
rupture . 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data  -  Design  plans  and  correspondence  for 
Grahamville  Dam  were  obtained  from  PennDER's  files. 

b.  Experience  Data  -  No  rainfall  or  reservoir  stage 
records  are  maintained  for  Grahamville  Dam. 

c.  Visual  Observations  -  A  diversion  channel  and  dike 
are  located  on  the  east  and  south  sides  of  the 
reservoir  which  serve  to  divert  most  of  the  runoff 
from  the  watershed  to  the  stream  channel  downstream 
from  the  dam.  Some  vegetation  and  debris  are 
located  in  this  channel  which  could  cause  an 
obstruction  to  flood  discharges  leading  to  overtopping 
of  the  dike.  The  spillway  channel  is  also  heavily 
vegetated.  All  vegetation  and  debris  should  be 
periodically  removed  from  the  spillway  and  diversion 
channels . 

d.  Overtopping  Potential  -  Grahamville  Dam  is  classified 
as  a  "significant’'  hazard  -  "Small"  size  dam 
requiring  evaluation  for  a  spillway  design  flood 

( SDF )  in  the  range  of  the  100-year  flood  to  the 
1/2  Probable  Maximum  Flood  (1/2  PMF ) .  Since 
the  dam  and  reservoir  are  on  the  low  end  of  the 
small  size  category,  the  100-year  flood  was  chosen 
as  the  appropriate  SDF.  The  peak  discharge  for 
the  100-year  flood  was  calculated  in  accordance 
with  procedures  outlined  in  the  Soil  Conservation 
Service  Technical  Release  No.  55.  The  maximum 
discharge  from  the  1.64  square  mile  drainage 
basin,  according  to  this  analysis,  is  580  c.f.s. 

The  diversion  channel  was  then  analyzed  to  determine 
its  ability  to  adequately  convey  the  100-year 
flood  flows  around  the  reservoir  and  dam.  This 
analysis  indicated  that  the  upper  end  of  the  dike 
could  experience  minor  overtopping  of  approximately 
25  c.f.s.  which  would  be  discharged  into  the 
reservoir.  Since  this  overtopping  of  the  dike 
would  be  of  relatively  short  duration  and  would 
produce  flows  of  low  velocity,  it  is  not  considered 
to  be  so  serious  as  to  cause  any  substantial 
damage  or  failure  of  the  dike.  In  addition, 
approximately  40  c.f.s.  could  enter  the  reservoir 
through  the  three  inlet  pipes.  This  total  inflow 
to  the  reservoir  of  65  c.f.s.  is,  however,  well 
below  the  spillway  capacity  of  230  c.f.s. 
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Ratios  of  the  Probable  Maximum  Flood  (PMF)  hydrograph 
were  also  developed  and  routed  through  the  reservoir 
with  the  aid  of  the  U.S.  Army  Corps  of  Engineers' 
Flood  Hydrograph  Package,  HEC-1.  The  inflow 
hydrographs,  used  in  the  analysis,  were  reduced  by 
an  appropriate  amount  to  account  for  discharges 
routed  around  the  reservoir  by  the  diversion 
channel.  The  results  indicate  that  the  spillway 
and  reservoir  are  capable  of  passing  approximately 
15  percent  of  the  PMF  without  overtopping  the  dam. 

e.  Spillway  Adequacy  -  The  spillway  diversion  channel, 
as  outlined  m  the  above  analysis,  is  capable  of 
passing  the  100-year  flood  which  is  approximately 
10  percent  of  the  PMF  with  no  overtopping  of  the 
dam.  Therefore,  the  spillway  is  "adequate"  according 
to  the  recommended  criteria. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations  -  Due  to  the  existence  of 
several  seepage  areas  on  the  downstream  side  of 
the  dam,  it  is  almost  impossible  to  accurately 
assess  the  structural  integrity  of  the  dam. 

Although  piping  conditions  were  not  visibly  evident 
during  either  inspection,  the  hydraulic  gradient 
present  at  the  seepage  location  indicates  that 
piping  could  occur.  As  recommended  in  Section  7, 
North  East  Borough  should  seek  engineering  assistance 
in  performing  a  more  detailed  investigation  of  the 
seepage  and  its  effects  on  the  structural  stability 
of  the  dam. 

b.  Design  and  Construction  Data  -  No  design  or  con¬ 
struction  data  were  available  for  this  Phase  I 
Inspection. 

c.  Operating  Records  -  No  operating  records  were 
available  for  Grahamville  Reservoir  Dam.  Operational 
procedures  obtained  from  interviewing  the  borough 
engineer  do  not  indicate  cause  for  concern  relative 
to  the  structural  stability  of  the  dam. 

d.  Post-Construction  Changes  -  It  is  not  believed 
that  any  of  the  post-construction  changes  have  had 
any  adverse  effects  on  the  dam. 

e.  Seismic  Stability  -  The  dam  is  located  in  Zone  2 
of  the  "Seismic  Zone  Map  of  the  Contiguous  United 
States,"  Figure  1,  page  D-30,  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams."  Since  this  is  a 
zone  of  moderate  seismic  activity,  no  further 
investigation  as  to  the  seismic  stability  is 
necessary  if  the  dam  can  be  shown  to  meet  the 
requirements  of  static  stability.  As  stated  in 
paragraph  6.1. a.,  the  existence  of  a  significant 
amount  of  seepage  could  have  adverse  affects  on 
both  the  static  and  seismic  stability  of  the  dam. 
However,  there  will  be  no  need  for  further  consid¬ 
erations  for  seismic  stability  if  the  recommended 
engineering  investigation  shows  the  dam  (with 
remedial  measures,  as  necessary)  has  adequate 
structural  stability. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety  -  The  dam  and  its  appurtenant  structures 
were  found  to  be  in  poor  overall  condition  at  the 
time  of  inspection.  Grahamville  Reservoir  Dam  is 
evaluated  as  being  a  "Significant"  hazard  - 
"Small"  size  dam  in  accordance  with  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams"  and 
should  have  a  spillway  capacity  equal  to  the 
100-year  flood.  As  presented  in  Section  5,  the 
spillway  and  reservoir  were  determined  to  have  a 
capacity  greater  than  the  100-year  flood  and  are 
therefore  assessed  as  being  "adequate." 

b.  Adequacy  of  Information  -  The  information  available 
and  the  observations  made  during  the  field  inspections 
are  considered  adequate  for  this  Phase  I  Inspection. 

c.  Urgency  -  The  owner  should  initiate  the  action 
discussed  in  paragraph  7.2  without  delay. 

d.  Necessity  for  Additional  Data/Evaluation  -  As 
discussed  in  Section  6.1  and  paragraph  7.2,  an 
investigation  of  the  seepage  and  its  effects  on 
the  structural  stability  should  be  initiated  by 
the  owner. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 

It  is  recommended  that  the  owner  initiate  a  feasibility 
study  as  to  whether  or  not  Grahamville  Reservoir  is 
necessary  for  the  water  supply  of  North  East  Borough. 

The  time  and  money  that  will  be  exhausted  in  performing 
the  following  recommendations  and  remedial  measures 
may  not  be  justifiable  in  terms  of  the  potable  water 
used  from  the  reservoir.  If  the  owner  decides  not  to 
repair  the  structure,  the  reservoir  should  be  drawn- 
down  and  the  embankment  breached.  However,  if  the 
owner  feels  that  the  reservoir  is  an  integral  part  of 
the  water  supply  system  of  the  borough  and  should 
remain  intact,  the  following  items  should  be  performed 
by  the  owner  without  delay: 


1)  Engage  the  services  of  a  qualified  engineer 
to  assess  the  seepage  problems  and  their 
long-term  effects  on  the  structural  stability 
of  the  dam.  The  study  should  include  recommen¬ 
dations  for  remedial  action. 

2)  The  downstream  slope,  including  10  feet 
beyond  the  toe,  should  be  cleared  to  facilitate 
future  inspections. 

3)  Place  riprap  or  other  types  of  erosion  control 
on  the  upstream  slope  to  prevent  erosion. 

4)  Regrade  and  reseed  the  large  ruts  along  the 
crest  with  an  appropriate  mixture  to  prevent 
erosion. 

5)  Repair  the  concrete  on  the  outside  of  the 
gate  valve  house.  Also,  repair  the  head  wall 
for  the  two  12  inch  outlet  pipes. 

6)  Fill  and  reseed  the  rodent  holes  along  the 
downstream  slope. 

7)  Remove  all  debris  and  excess  vegetation  from 
the  emergency  spillway  and  diversion  channels. 

8)  A  plan  for  rapid  closure  of  the  upstream  end 
of  the  pipes  through  the  embankment  should  be 
developed  and  implemented  in  the  event  of  a 
pipe  rupture. 

In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and 
warning  system. 

2)  During  periods  of  unusually  heavy  rain,  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a  storm  of  major  proportions 
is  given  by  the  National  Weather  Service,  the 
owner  should  activate  the  emergency  operation 
and  warning  system. 

In  the  future,  the  owner  should  keep  a  record  of  the 
inspections  and  repair  work  done  on  the  dam  and  concrete 
appurtenances . 
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diversion  The  diversion  channel  Is  overgrown  with  brush  and  small  All  vegetation  and  debris  should  be 

channel  trees.  Some  debris  Is  obstructing  the  channel  at  periodically  removed  from  the 

several  locations.  channel. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


B-5 


DRAINAGE  AREA  CHARACTERISTICS:  1.64  sa.mi.  (primarily  farmland) _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  :  1237.28  ft.  (140  ar.-ft.) 

1242  57  ft 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  :  (7nQ  \r  iff  \ 

ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown _ 

ELEVATION  TOP  DAM:  1242.57  ft. _ 

CREST:  Emergency  Spillway _ 

a.  Elevation  1237.28  ft.  _ _ _ 

b.  Type  Three  3-jn.  C. I. K  under  road  to  earth  channel 

c .  Width  Approximately  6  ft. 

d .  Length~162  ft. 

e.  Location  Spillover  175  ft.  upstream  from  dam 

f.  Number  and  Type  of  Gates  None 

OUTLET  WORKS:  Principal  Spillway _ 

a.  Type  Two  12  in.  C.I.P. _ 

b.  Location  Submerged  above  upstream  toe 

c.  Entrance  inverts  )2  in.  blow-off  pipe  -  El.  1218.03  ft. 

12  in.  service  -  El.  1220.53  ft. 

d.  Exit  inverts  El  .  1 Z04 . ?8±  f t 

e .  Emergency  draindown  facilities  Two  12  in.  gate  valves  located  in 

gate  house  on  downstream  slope 


HYDROMETEOROLOGICAL  GAGES:  _ _ None 


a.  Type 

b.  Location 

c.  Records  _ 

MAXIMUM  NON-DAMAGING  DISCHARGE  _ Unknown 


DETAILED  PHOTOGRAPH  DESCRIPTIONS 


Overall  View  of  Dam  Looking  Left  to  Right  along  Upstream  Slope 

Photo  1  -  Approach  Channel  of  Emergency  Spillway 

Photo  2  -  Three  8  inch  Pipes  that  Carry  Emergency 
Spillway  Flow  under  Dirt  Road 
(Note  Debris  Obscuring  Middle  Pipe.) 

Photo  3  -  Outlet  Channel  of  Emergency  Spillway  Looking 
from  Diversion  Channel  Back  Toward  Reservoir 

Photo  4  -  Main  Embankment  from  Right  Abutment 

(Note  Ruts  and  Standing  Water  on  Crest. ) 

Photo  5  -  Downstream  Side  of  Dam 

(Note  Fallen  Head  Wall  over  12  inch  Outlet  Pipes. 
Gate  Valve  House  is  Shown  in  Background. ) 

Photo  6  -  Close  up  of  Gate  Valve  House 

(Note  Deteriorated  Condition  of  Concrete.) 

Photo  7  -  View  of  Reservoir  from  Crest 

Photo  8  -  Diversion  Channel  around  Left  End  of  Reservoir 

Photo  9  -  Inlet  to  Reservoir 

(Two  18  inch  Cast-Iron  Pipes.) 

Photo  10  -  Reservoir  End  of  Two  18  inch  Cast-Iron  Pipes 

Photo  11  -  Seepage  Area  along  Downstream  Right  Abutment  of  Dam 


Note:  Photos  1-10  were  taken  on  16  November  1978  and  Photo  11 
was  taken  on  5  June  1979. 


GRAHAMVILLE  RESERVOIR  OAM 


PHOTO  2.  Three  8  Inch  Pipe#  lhat  Carry  Emergency  Spillway  Flow  under  Dirt  Road 
(Note  Debris  Obscuring  Middle  Pipe) 


GRAHAMVILLE  RESERVOIR  DAM 


PHOTO  3.  Outlet  Channel  of  Emergency  Spillway  Looking  from 
Diversion  Channel  Back  Toward  Reservoir 


PHOTO  4.  Main  Embankment  from  Right  Abutment 
(Note  Ruts  and  Standing  Water  on  Crest) 


GRAHAMVILLE  RESERVOIR  DAM 


PHOTO  5.  Downstream  Side  o(  Dam 
(Note  Fallen  Head  Wall  over  12  Inch  Outlet  Pipes. 
Gate  Valve  House  Is  Shown  In  Background) 


PHOTO  6.  Close-up  of  Gate  Valve  House 
(Note  Deteriorated  Condition  of  Concrete) 
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GRAHAMVILLE  RESERVOIR  DAM 


PHOTO  7.  View  ol  Reservoir  from  Crest 


PHOTO  8.  Diversion  Channel  around  Left  End  of  Reservoir 


GRAHAMVILLE  RESERVOIR  DAM 
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GRAHAMVILLE  RESERVOIR  DAM 
NDI  NO.  PA  00020,  PennDER  25-2 

GENERAL  GEOLOGY 

Grahamville  Reservoir  is  located  in  the  glaciated  section  of 
the  Appalachian  Plateaus  physiographic  province,  approximately 
4  miles  southeast  of  Lake  Erie.  The  normal  pool  of  the 
reservoir  is  approximately  665  feet  above  mean  lake  level. 

No  design  information  is  available  describing  geologic  and 
soil  conditions  at  the  dam  site.  However,  a  1916  inspection 
report  of  the  Water  Supply  Commission  of  Pennsylvania  describes 
the  site  geology  as  layers  of  sand  and  clay  of  variable 
depth  overlying  a  gray  slate  formation.  [The  term  "slate" 
is  frequently  misused  as  a  synonym  for  shale.] 

According  to  the  geologic  map  on  the  following  page,  bedrock 
units  in  the  general  area  of  the  dam  and  reservoir  are 
members  of  the  Conneaut  group,  Devonian  system.  These  units 
are  described  on  the  accompanying  legend  as  typically  being 
shales  and  siltstones. 

Although  little  specific  data  are  available  relative  to  the 
thickness  and  gradation  of  glacial  till  beneath  the  dam, 
some  insight  into  its  character  can  be  obtained  from  the 
descriptions  given  for  materials  penetrated  by  a  nearby 
water  well.  According  to  the  well  log,  the  area  is  mantled 
by  glacial  gravels  approximately  19  feet  thick.  This  informa¬ 
tion,  however,  can  only  be  considered  indicative  of  general 
conditions  since  high  variability  of  materials  can  be  expected. 

The  geologic  map  and  legend  are  given  on  the  following  pages. 


GEOLOGIC  MAP 
Grahamvllle  Reservoir  Dam 
NDI  No.  PA  00020  Erl*  County 

Reproduced  (rom  Map  ol  the  Glacial  Deposits  of 
Northwestern  Pennsylvania,  Bulletin  G-32, 
Pennsylvania  Geological  Survey,  4th  Series 

Scale:  One  Inch  Equals  Approximately  Two  Miles 
See  Legend,  Next  Page 


WISCONSIN 


LEGEND 


Ashtabula  Till 


Ashtabula  morainic 
system  (end  moraines) 

Till  (silt) 

Ashtabula  moraine  under 
thin  beach  sands 


Hiram  Till 


Defiance  end  moraine 

Till  (silty  clay 
to  clay) 


ground  moraine 
•Till  (silty  clay) 


Lavery  Till 


Lavery  end  moraine 
Till  (silt) 

ground  moraine 
Till  (silt) 


Kent  end  moraine 
Till  (sandy  loam) 


Kent  Till 


Findley  Lake 
recessional  moraine 

Till  (loam) 


Clymer  recessional  moraine 
Till  (loam) 


ground  moraine 

Till  (loam  becoming 
mn<ly  loam  toward 
the  east  and  south¬ 
east) 


